Climatology of PM,, Metals in St. Louis from Hourly Data
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i W

ctaet 4w

P

VEREREE, &

+

s 3 _!'_\ .
1 -
v b dndom e

il it RS i TSR SR s | Al ki vt G [l Sl

-——— . —

National Ambient Air Monitoring Conference

St. Louis, MO
~August 8-11, 2016

From: G. Gordon and WKeifer (1980)The DelicateBalance An Effergy™

Photo: Varun Yadav | and the Enwronment Chenllstrv Modulédarper & Row, Nlew.xork.-——




Motivation and Objective

A St. Louis has a National Air Toxics Trends Station
(NATTS) including 24-hour integrated 1-in-6 day PM,, air
toxics metals.

A In 2008 a four-site network was operated (same sampling
schedule) to place the NATTS measurements in context.

A Missouri Department of Natural Resources (MDNR) now
operates a continuous metals monitor at the site

A Data reported to the USEPA Air Quality System
database starting November 2012.

A Objective: examine temporal and wind direction patterns
In the continuous data towards characterizing the
climatology of air toxics metals.



High Time Resolution Multi-Metals Measurements

Field sampling, laboratory analysis
A Serial collection of filter samples

A Davis Rotating-drum Unit for
Monitoring (DRUM)

A Semicontinuous Elements in
Aerosol Sampler (SEAS)

Online, semi-continuous measurements | _
A Single particle mass spectrometry

(e.g. TSI ATOFMS) SEAS Version IV

A Aerosol mass spectrometer
(Aerodyne AMS)

A no refractory elements

A Cooper Environmental Services field
XRF analyzer



Cooper Environmental Services (CES) Xact

A Xact series
A I: stack sampling
A 1I: fenceline monitoring
A 11l: ambient monitoring

A particle collection on a reel-to-reel
filter tape

A analysis by XRF

A continuous data series at user-
defined time intervals

A this version (Xact 620) optimized for
As, Hg, and Pb at low concentrations




Cooper Environmental Services (CES) Xact
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ELEMENTS THE XACT CAN MEASURE (IN BLUE)
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Measurements

A Blair Street (City of St. Louis, Missouri) NCore site.
A NATTS samples
A Teflon filters with low-volume (16.7 LPM) sampler

A Analysis by the Eastern Research Group (ERG) using
sample digestion followed by Inductively Coupled
Plasma i Mass Spectrometry (ICP-MS)

A Continuous (1-hour) PM,, metals
A Cooper Environmental Services (CES) Xact 620.
A Predecessor to the current Model 625i.

A This study used data collected from November 2012
through August 2014

A Data completeness was 78% (12,526 valid hours out of
15,960 total hours)



Xact vs. NATTS Comparisons

A Daily-average Xact data calculated for days with at least
21 hours of valid data.

A Daily data completeness was 75% (449 valid days out
of 554 total days)

A Focus on the four elements featured in the 2008 four-site
study (Yadav andseRAs MmaadPb 201

A Regression statistics from reduced major axis (RMA)
regression with bootstrapped 95% confidence intervals.

A Root-Mean-Square (RMS) and percentile precisions
Including data with concentrations >33 MDL



Xact vs. NATTS Comparisons

Manganese Lead
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Xact vs. NATTS Comparisons

Selenium Arsenic
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A High correlation between the methods

A Precision estimates are influenced by the bias




Xact (y-axis) vs. LowVol PM,, FRM & XRF (x-axis)
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Selenium: Xact vs. Filter-Based Measurements

Xact vs. LowVol filter & lab XRF Xact vs. HiVol filter & lab ICP-MS
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Selenium: favorable comparison between Xact and PM,, HiVol samples

with analysis by ICP-MS
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